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hit^^^tsm 1 <DELm^m-ri>m i ®e l^t. 
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[ii*^i 01 s%^m2 ^fcitn^ 3 K:isi,^x. Buie 
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[in*3ii 1 ) ^ntmi7bmn^m3<o\.^rtii}^—ic*s 

t^r. B5tBiE?LISaiJlli. 2~4B©a®1«jS?rWt-€> 

in^m 1 2 J in*^ 1 nmnmm i i ©t»m*>— «: 

- N P D i ^ •& C i ?:1$SS!i r .S^tI^ 

a. 

[19*51 3] ii*«l 2{c*3l^r, B5iea-NPD«r 

h.xmm^tixf.>i>ct=k^fri>^ms. 

[i«3j?5 1 4 } mmm 1 7^Mi«:*5 1 3©i<^-rn*>— 

[it^Bi 1 5 ] ^mm 1 7bSif*]i 1 4©(,>-rn*>— (c 
(^Bj©i¥lffl^tgiW) 

CO 00 n 

(«T. ^3fe«a<f:t^-5) (cgg-r-s. #tc^*ttW4t 

L/TEL (Electro Luminescence) *S^6<a-5W«{b^ 

^^accH-rs. 

[0002] 

[6£*©jKJIi] i5¥. PIS ti^^i ©rate EL*s^i6n 
^.W8Ht^«I*>e.Aj:^,»lS (ELS) *»^/c«Ja*W 
r 5 E L JR^©5f^*sji*. E LsK^©^36^«rfJffl 

tfc^^a©pg^*i3t*e.nri>^. 

[0 00 3] ^c*j. E L®«ji^. mmm^iLU-yXis 

Sj il,»^SSfil^*«*tf e>ia?.. C©«Ijtt«N^«:a 

3iagi^*«iis<. fF5Sia^*5ji«>e.4a-ci,»sEL7' 

-/ «»<!:-C©«@*»fflL-Cl,»4. 

C 0 0 0 4 ) ^/cffefc i>, f®S±«:iE?LaAJl/iE?L^ 

3Ui/^7feJB/«^^3ia/«^aAB©«HK:SjH-r* 

[0005] :*:B^fflS{c*Jl»r(^g<!:Pie©ra«ca:t:te> 
n4:^-C©JB€riSI*UrELB<!:l*A. JCoTii^L/fc 
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1 0 0 0 6 ] -5- Lr . ±ia^i&r«c«. E Lmic—T^om 
©BS^*iJic«5, ^mm/bti^. uis^B^mmtp-c 

[0007] E L^^K:foc>r mWiMKt>m< 
<tEL@©<fe^t*i{iiji3txsc<t*^6. mnoy^Mm 

[0 00 8 1 ^cfc. *;?i*fflSt*ifcfci>r. 

[0009] 

®gli. ELJl(CEnJ)O3n-2,m)E(C<t-5r$0{BI3n-C(,» 

ei^«*4Ai^ft-r^>it»^pgs*i*^. isj 

iiTjri'CDraSjJJ^C?.. 30 
[0010] 

ymmifi'm^rii>m^(omi^E Lm^^mfS.r^. 
[0011] :$:^H^«. m-sm±(Dm^^icm^0s. 

SnSELJg-?-<D^^-C. ^»S©(gl^^3feMI4 
>4^Uy Kt^iBl) *StfELJi*«•r*EL^^P-/cCt 

h^t^^^OE L®*Wr-S E LS^* ^ * < ffl*^ 

<. w.m.<oELmi-(o^mB[immL. -e^^-sct 

[0 0 12]ai (A) {C*^??-C3fiJfflr*Ci<7>-C* 

i>mmS6<oM^^jiS.^7jkr, i o uj. y- Fse^r* 

»). 102a~102c{i, y-;^ffiiS, 103a-l 

HSsnfcM^tcaoCDfflJRa (104a). gggb (1 
0 4 b) Rimmc (10 4c) i>i^tl^timm$*iX 

(00 13]*fc. I 0 5it:!t>^ v^>ifh^:yi>:!t^it so 
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C c r-ti V -x$Itl5<h F u >^A5i ©PbI 

[00 14] 1 0 6»«i?£*lJfflIh7>i^;^^'-C* 

{c. v->^«SfiK«*SiliK:. ¥l^^>itELm^icmm 
3*aS. /its. 1 0 7tt3>7">-«frS>0. ^i^*iJtaih 

S. 

[0015] S/c, B^a <1 0 4 a ) . MMh ( 1 0 
4 b) RZfmmc ( 1 04 c) E L^^-a (10 8 
a) . EL^^b (108 b) RZ/ELm^-c (10 8 

c) ^-^ti^timLXK^^. 

[0 0 1 6] ^c*s. cne.©EL*-?^«. 01 (B) (C 

^■rJ:^>«:^^^«ig=&«l/r^»s. el^^-i i i», 

^ 1 1 2 . fig 1 1 SRCfE 1 1 4 iy>P>nm^ 
n. KSl 1 2X«. ^1 1 3tC^JE*i*^W6nSC 

tccifj. el«i 1 4*s^-r-s. 
[0 0 17] el)ii 1 Aimm.oymA^'^rj:'). 
utphta^b^m 1 1 5. Pi@ 1 1 2 tmitm i i 5tc 

^^aASl 1 6. 2e.{caA3*ifcliT-*^3tJll 1 5 

[0018] */c. mmi 1 3 1 1 5ccM*n 
■c. i®g*»6©iE?L (*-->i') ©aAts^m <-ri/c* 

©iE?LaAJl 118. 3 6«:aA$n/ciE?L*^3ta 1 

[0019] t£i6. mM, ^g 1 1 2 t^hmx^tiicm. 

^FiKgl 1 3ifih&.KiintciEiUfi^m\ 1 SrW 

■S. OS 1). ^gl 1 2. Pggl 1 3. ^itmi 1 5S 

[ 0 0 2 0 1 2(s:^ig{C*j(,>r». @1 (B){C^-rEL 

m \ 14©^l^. ^^fegl 1 5 tc f- :?'U Vit^^ 
ffll»/cELS^*/c«. iy^i/t'v Vit^^^m\.^tcK 

L^^*»fi«-*. -eor. 01 (A) {cin^iiiiRa- 

Si^c ( 1 04 a~l 04 c) {CCnP>©E L*^*^a 

aS^-e^AfcO. #S©ELIR^*©^{t*l»V»A: 

[0 02 1 ] mi*. 3fe©iii^^*if ^.ti^tc. i® 
*a (10 4a) *«^^Sfe©^tt$4©J%*«aa« 

fife©2e?:a^-rifflfRb ( i o 4 b ) ^mmc ( 1 0 

4 c ) tCl:t-<-Cffi*»o/cti^K:«. E LIRiF-a (10 8 
a ) omXmK. h y 7 lx V h^b^i^^fflt^ •e©f6©E 
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[0 02 2] X. 2mm(Dmma (104a);^OTl^ 

b (10 4b) ^mfjk^^^(o^ymmK i mm<Dm 

Mc (10 4c) ^^^^^^^(D^^nmi^tt^ri&i^^ 
-^fcm^ftOti. 2SSOEL^^a ( \ 0 S a) RZ>E 
L^^b (10 8b) (O^ytMf^ h V y'U y hit^^ 
EL^^c ( 1 08 c) CD^/i^«e»i^'U > 

[0 02 3) $6tC. 3mm<DmMa (104a). i® 
^b (10 4b) Ramm c {104c) CDt^ftii i> 

^(^\tt. 3SS<DEL^T^a ( 1 08 a) . EL^^b 
(10 8b) Rl/E L^T^c (108c) <0±X(D^yt 

[0 0 2 4 } j^j:4c5. V')v^\^v V\\:^mt\yX\t. 

( 1 ) T.Tsutsui, C.Adachi, S. Sal to, Photochemical 
Processes in Organized Molecular Systems, ed. K.Hon 
da, (Elsevier Sci.PUb. , Tolcvo,1991) p. 437. 

(2) M.A.Baldo, D.F.O'Brien, Y.You, A.Shoustikov, 
S.Sibley, M.E. Thompson, S.R.Forrest, Nature 395 

(1998) p. 151. 

(3) M.A.Baldo, S.Lamansky, P.E.Burrrows, M.E.Tho* 
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mpson, S.R.Forrest.AppI .Phys.Lett. ,75 (1999) p.4. 

(4) T.Tsutsui, M.3.Yanq, M.Yahiro, K.Nakamura, 
T.Watanabe, T.tsuji ,Y.Fukuda, T.Wakimoto, S.Mayagu 
Chi, 3pn.Appl.Phys., 38 (12 B) (1999) LI 502. 
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[0028] ±iBft^^(C*>l^r. Mitmm^<DS--i 

oiKtcjs-r^TcSr^o. n«2*/cti3r*^o ±ie 

[0 02 9] ^(DftifCh^-^^'^yj^-P. f^JVl^^J^. 

f)^^mx$>^. 

ff) ii&<ti>ctiAnjmx$>^. 

tx. mm^^hiix^tifc^^v-v (m^RufjEii) <o 

jE?Li82SB^aBtc*r5iii^CC-:>i,ircr)^7j^l/Tli 50 



m^mmmt^c-:>i^xi>jEnimmmtmm('C. mm 
tm'i'mmmcDm^^^ ^(fCx.:^jv^'-miiL (lumohi 
m <om^^h^<'r^j:'>txit^^i:m\<>^ctx:^^ 

[0 03 2] 0 2 (A) CC«. mi (B) tm^CDEL 

^^^co«i&*^-r, 1 2 3 1 2 4 t<om^^ 
ytmizs^mu. 3?>tc. ^ei 2 3i^3tHi2 5 
(omi^m^rixm i 2 6*5j:c;^mT-^iiiM 1 2 7 *w 

1 2 4 1 2 5 i<DHCCiE?LaA® 1 2 

sROJEiimmmi (129) ^wurc^-So 

[0 03 3] cn^*fbr. 02 (B)«, JEjmmm 

1 (12 9) iiEfLaEA® 1 2 8 <!:<DPatCjE?L^2ia2 

(13 0) *^>^lH«^fc'sa«^&ic>acot:l*^. 

[0 0 3 4] $/c. cn6<DS^«ig«. 02 (C) CO 
>'>'>F«Jgr^*rci35^T#-5o ^^iJCCTti. 132 

(A) RZ^mZ (B) t?ffl<r^/cCD<»:K1i<D??^*ffiC^ 
^. 0 . JEHMimm 1 (12 9) <!: jETtaAB 1 2 
SiCDracc. iE7L^ill®2 (13 0) ^J^^L/cSS« 
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[0 03 5] ^cte. c cr«, piii hxiEmmmm 1 
(12 9) Ro'OL^si)i2 (130) ij^hui>mmm 

5fe«ca'^/c<fc5«:iE7Li£AaiiE?L^Siei©ra© 

C»Tfc^t»*i. 2B~5li©aJi«3§-C*4Ci*i»* 10 
[0 03 6] 

[0 03 7] 

acctjw ens«i(ii5i8g*i^-©^i*±«:S3js-r 

IglblelSStcML r « n 5^ -i- ^ h ^ 4f i p ^ + 
[0 03 8] sr. las (a) {c^-rj:^«c. 

Sfi2 0 IcDMffi (^EfcJ:tfllffi) CCHS^U^kt^SS 

]g) ^woiix\.^i,. ttc. 'siim^mM-r^tm-ci>ti 

[0039] yi:CC:<;5;^S®2 0 1 ±KTJft®2 0 2 % 
3 0 0 n m<D/13 Ccj^gcr -5. *IISfiWr»Ti6JS2 0 30 

2iLr^fbK^ka^jii4Siii/-cfflc^^, c©B#. a 
^:^m^2oiicmma(om.miS&^i o~2 5wt 

[0 04 0] ;>C(CTift^2 0 2©±(C5 0nm©il3<D 

^^B^MS^ig (la^ti-T) ^:^^^v^mvm0S.ri., 
^tsmmi^m (ai^H^^i*K*^tf ) -c^ntmi*. 

ya^y^U-^-'^ASI (y^U-v::.>>A*l X 1 0"~1 40 
X 1 0"atans/arf©jgar^tfVJ=>>B) 
Ci*srtf*. */c. jg/P»2 0-1 0 0nm<D113-C 

Nd : YAGU— !f-©M2jaiSjS) ?rfflt^S*i. x+ 

[oo4 2ji>:{c. as (B) tc^-rjt'sk:. fessii so 
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3SIS2 0 3€ 1 [5|e©7* h 'J Vi^7 7^I?iK:d;»)i 
•y ^ > L/rSt^©feSMa^K 2 0 4 ~ 2 0 7 ^ffJfiS 

[ 0 0 4 3 ] iiifc. *IU6F!l-C« h ^ ^<DW&m 
ttS <!: U-cm> -set oJtfe-C* 

[004 4] c cr-*5«if«r-{i. B«©*SBl,MJi*M 
2 0 4-2 0 7±«:K{bJi«M*^e'S4«SM imm^ 
-T) *1 3 0nm©JS^«CXys^»^SrBfiSL. 

<t ^ ) ?:Bt^©^SMii*Jg 2 0 4-207 icmmt 

m (W^W«c«*ta>fcL<«y7''J'i7A) ^fflc^^ci 
*5-C*S, ^fte, C©CggM«^l4iB)^mJra-r-5^(cfe 

[0 04 5] */c. C©t#^fln$tl^pM^ig57C* 
©igfi». 1 X I 0"-5 X 1 0*'atom5/cm' (RaW 
{C»l X 1 0"-l X 1 0"atoms/cm') i-rtlUm 

[0046] yc«C. S«©ieSHa^JS2 04-207 

2 0 4-2 0 7 <DmmicnmLtcmmm^m^-c^z, 

C © i y> ©iSSti 6 m g / LJW± i r -5 C i *i$f 
cti6— «©«Sffi»;'s:mP3a-r-5ctft<tTto 

[ 0 0 4 7 ] -e or. *K©^swaigK2 04-20 
7*ao-cy- nfeBia2 0 8%nm-ri>. y- 

M208iU-C». 10-150nm. »*L<W50 

- 1 0 0 n m©;i3©g|^^^tf*6^®^ffll,^la«^ 

»8 0 n ml9©S{bK{t^l!i«ffi(.^'&. 
[004 8] **ifef«-C». Bt»;©MSSIl^S2 0 4 

- 2 0 7 (omm^»t> e> y- h 2 0 s ©?^^* -c 
^■ASiMiWcm> cttji< mm»mt y- f 

©l?®{cteit4r^^*j<i:CJf$f®igfci©ig«4:a-,Tt,» 
[0 04 9] iXfC. iri©^mM2 0 9<!:L/r3 0nm 

j^oymitdn^dDi-mim^v. s^icm2<om^m2 i 

Oiurs 7 0 nm©i»>y;^^>e*}^fiK-r-S. ffefc 
^b»l©3imJS<!:Or5?>yXT->]S. m2©^^i 
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[0050] cti6(D^^«;^/s> ^m-cmfSLttikt 

99 99%<h'r^C<tr. filn^;&^2 OmQcmWTcO 
(005 1 ] ^/c. |ir^cz>^^ft2 0 4^2 0 7cr)aM 

i5t^*>6m2(Z)^mjii2 1 0(o?B^*r'^A^pgsfe"r^ 

[0 05 2 ] ^X^. Ui^X h 2 1 1 3-2 1 1 e*?^^ 

lg2CD^^M2 1 O^J:-:/^>^-r€>o C(Dx-^^ 
>i5^^ft^«. I CP (Inductively Coupled Plasma: m 

^ (CF.) tf:^tmm (CI,) :^X<!:K^ (O,) i 

[0053] mmmrx:r,v^>^^tVX{t. ii:^J£ 
tJilPatO. C<Dtfc@.'Ca-<;US(DmSCC5 0 OW 
(ORFmt) il 3, bSMHz} ^WmOXzT^X^^ 

xmjEiLT 1 5 OWcORFm;^; ( 1 3. 56MHz) 

^2. 5xiO-'mVmin. S^;^'X*2. 5X10 
''mVm i n. M^;tfX*r 1 . OxiO-'mVmini 

■r-sim^ (S3 (c) ) . 

[0054] cntcJ:OII2CD^m® (3?>^>^7^> 
|g) 2 1 0 7&5i§j?a^tcx>;»^>^$n. m2(D^mM;«P^ 

6^jc^^S2 1 2-2 1 ^ifimiSL^ti^. m2<om^m 
[oo55]/cc:fe. cccmKommmzoQ^mLx 

3»K 2 0 8 (Ommtf^ 1 0 0 n m t(±>^c e>«B.1j® i % 6 >5: 
[0 05 6] \^fPhtj:ifih. *:|lifet?«CDJ:^(C|| 1(031 
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[0 05 7 ] :XtC. l^S^X h 2 1 13-21 1 ^XUm 
®2 1 2-2 1 6^-7Xt^<b tT@BS^M«:n^^.^ 

wmi<D2gmM2 0 9^Sfflur8Sttj5n-5o c^ur 

ffj^$n^:^^«5mi^2 1 7-2 2 5tC«n^:F*fi1^7C 

X ] 0"*-! X 1 0 '^atoms/cm* («;^&5tCtJ2 
X 1 0' 5 X 1 0 atoms/cm' ) OiSST^tfo 
[0 05 8 ] t-i^X h 2 1 1 a— 2 I 1 e^v;^^^ 

iUr, miC[>2gmjg2 0 9(Dx-y^>^;S:iT^o CO 
10 X5r^>y«, I CP^fflt^A: K^-rx ;r^>^^ffiocj: 
^tfl\ x.;,^>y;^';:^iLr^3:0:7 ';;ib^^ (C 
F4) i1::^tm.m (CI,) :^'x<t(0ig^;^'x^fflc^5o 
^§gWJ^cCX:y^>^^mi. :^'XBE:^:&1 PaiO. C 

<Di«SSt*=i-<>»i/S©mscc5 0 0W(3[>RF^:t? (13. 

5 6 MHz) ^EP»nbrr7-^X-7;$:^^-r^o ^/c, S 
S^^^^/cXr'-v^CC«@B>'^VTX^ffi<?: or 2 0W 
(ORFm;tl (1 3. 5 6MHz) ?:En»DOr. Acoea 

:^'X<DS6S«. my :^imMii:^^3, OxlO-'mV 
20 m i n. S^:<7X*3. 0 x 1 0 * m Vm i n <5: 
Hc^o C^Ur. |glCD^mM^^6>:c^mS2 2 6-2 
3 0;&5?g^2n^ (03 (D) ) o 

[0 05 9] ^XtC, 03 (E) CC^-rJz-^CC. h 
2 1 la- 2 1 1 g^-eCD$$«l>r^2(D^Wg;C^>6^jr 
^m@2 12-21 6^iaW&^]^x :/^>^-r-S. CC7> 
x^^>>/«. I CP^ffil^/cF5>fx^^^>i5^STtf 
t\ x^^>y:^'>^iUr«Eg:7 ^rffci^ (CF4) 
Xii&S (CI,) (O,) <5:<7)ig-&;^;^^ffl 

C^^o Wm!W>^x-y^>y^«. ;^f;^II:/5*l Pai 
30 C<Dt*;)S-C3-r>rl/M<30SSCC5 0 0W<DRFS:^ 

(13- 56MHz) ^EPttJUr^'-^Xv^gt^-r^o 

T2 OWCDRFm:^ (1 3. 5 6 MH z ) ^BlflQUT. 

(Dt^^ii7.(omtU. my yitmMtf:^^2. 5X1 
O 'mVm i n. Je^;^';^*2. 5xiO-'mVmi 
n. »*:^X«rl. 0 x i 0-»mVm i n ^-T* 
in C<DK^(D^SECC<i:0^{fc^>t>>^VH<7)x-^^>t5^ 

u- h^&iwjfj^n-s^o c^L/r®2<oy- hme2 3 1 

40 -2 3 5^JgflcSn*o 

[0060] ;jctc. n m:^H^7tm (*3i^Fiir « »; 

» ^rSSftJ-r-So C<Z>Xlir«||^2CD^- h^2 3 1 
-2 3 5*Svx^<i:UrtStlU. »l<3[^m]S3Cr>e>«:5 
m@2 2 6-2 3 OcD-^^SilOr V>;J)^;Slttl^n. 
»;>^2 X 1 0^*-5 X 1 0^*atans/cffl' (f^d^CCtJ 
5x 1 0*'-5X 1 0 "•atoms/cm') (Dig^-C^t^nM 
^^mm2 3 6-2 4 5*sjg^S*i-5, 

[oo6i]j^/c. ccr^<Dmm^ict. vi^i^mico 

50 KCCid^T^ J: ^an2«E«r7 0 - 1 2 0 k V 



(7) 

XL 

[0 06 2] -Xic. m4 (A) ccs^-r J; mi<Dm 

^i)^hU?>mm2 2 6~2 3 0*:x y^>ifLxm 1 
<Dy- hmS2 4 6~2 5 O^J^fiK-r-S. C<Dx >^> 
i/'W. I CP?rfflt^/cF7-ri-^9'>i^a*>l/<«R I 
E (Reactive Ion Etchinq) KtCj;^. Kv-^x-:*^ 

^ (CF,) ijXtmm (C 1,) :t7;2l<!:©ig^*'X?:ffl 
l^i>. WMW^cx -7 9^>i/^ft=«. i37.l£t>^ 1 P a i 

CC!)ttSSt*=»-Y;UM<D^(C5 0 0Wcr)RFf5:t> 10 
(13. 5 6MHz ) ;&EPJnbr7"5X75r^-rS. 

■r2 OW©RF«:^I (1 3. 5 6MHz) i&EPJjni/T. 

#S:^fX©i?SS«. ra7-^'fbB^:t/X*2. 5X1 
O 'mVm i n. Jg^*';^^2. SxiO 'mVmi 
n, i8R^/X*l. OX 1 O-'m'/in i ni-rSift 
^\ 

[0063] C®t*. ^l<Dy-hme2 4 6~2 5 
OttnS:^*&BJ«l^ (b) 2 3 6-2 4 5<i:-y- h»» 20 
]g2 0 8 ^/MxT— gPli^c 2> J: ^ tCi f d^S 
t^l^t*. nS:i^*i6iBJ«^ ( b ) 2 3 6 hi^K 
2 0 8*:^L/-CSri ©y- h«S2 4 6{CS)5t6«cl»« 
JS2 3 6ats<kCfa)&:?>MlS2 3 6b«;^t:t6n, n^:^ 
m>iW^(.h) 2 3 7{*> y- h*feM^J^2 0 8*/M..-C 
^l©y-FmS2 4 6tCS>i^'JtCi^^2 3 7a*iJ: 
lfm.tiii>m^2 3 7 b«:^l^ 6*l6. 

[0064] US^X h 2 5 l a, 251 tvSrJ^^ 

:f*B«J7cJR<»:«<»^) *aSJJD'rS. pS^^TC^iL-C 30 

3]Ktc^-r-S7c^ (f^WK:«#a» ^ 

^jD^n«si->. c c -c»>-j<D zytfim 1 ©y- h m@ 2 

4 7. 2 5 0*J<fcCJfy-h«SI82 0 8*maLX:*g| 

^iaMJS2 5 2-2 5 5*iJ^fi)tSn-6 (04 
(B) ) . 

[0 06 5) ;x{c. 04 (c) tcs^fi^ic, srioM 

«^^l®2 5 6iLt:30~l 0 Onm©/13®^{tS 

[0 06 6) ^A(C. 04 (D) tC^-rJ:^K:> ^^t^^ 
U< »S{tll^tI1^3:r>6/<c-&^2©^l%^»S2 

5 7*5 0 — 2 0 0 nmO/lStCj^liSrS, C©^2® 
*8t5ite»]®2 5 7?:JK^L?t6. 3 50-450 -COS 

me^-lri>mic^ (H,) ;<f;^«>u<«T>*^ 

T (NH,) ^X*fflC>/c:/^Xv«iffi4tf ^CittW 50 
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[0067) iXtC. W«^«tK2 5 8 i LT Dlta:J|£;SrS 
ii-r-5^fl§^*l-2«in©il3(CjgfiJE-rS. tMflllSi 

{J. # 'J 5 KM. ^ V T S KM. T ^ ."USIBDS 
4>L/<«BCB ('^>V>5'ay7->) M^ffll^ntm 

[0068) J5r*J. *Jllfe««lr«l» 1 cO^tSil&MS)® 2 5 
6. ^2©MtS^M2 5 7*iJ:(>'We^^M2 5 8© 

[0 06 9) y^tc. 05 (A) {Cin-rJ:5«c. wis^^ 

M2 5 8®±{cf±*K?ft*5:A:#<. uimtic<^i^xm.m 

tmimmmmtfthtii>mi^^ (^@) 259*80 

~ 1 2 0 n m©l?S :*^JfeC^t?«. S<t# 

Sfc. ffi©K{b!a®iiM<bi^r. m-Y>-:>'i'A. Kfb 
i6IS. K^bxx. «)t.<tt*n6*ffl*^*D-tfirc^b^ia 

[007 0] iTj:*}. Kfb«53iSS*fiSMLfc^. 
x>y*?f->-Cjii^m®2 5 9*J&fiST-S*i. 

>y«r{cK^biajim)g©affi©^fi{bftiS*tf ^ C <!: «> 

-C*^,. ^ttlbMStt. ^•^Xv^!ig|-c€>^tiL, CM 

[0 07 1 )yftC. gfffli»iit)S(Cjl*UT:=i>3»d? h*- 
fi'^km^L, Ei^2 6 0-2 6 6*Jgfi£^-5, C 
©^#Se^2 6 6«ia^g2 5 9ig^3n.SJ:-5tC 

15 0nm©^3'>K. 3 00 nm©^3'>=S:$trT^I/ 
S-'i^AM, 1 OOnin©9^^»R*X>'<!:r5f^£ra)K 

[0 07 2) C©<!:#, EiS2 6 0. 2 6 2«CMOS 
llS8©V-;<BBi^, 26 l«KU-f>e^iL/-CtStir 
•S. i^2 6 3tt>^-<5»9^>i/h^>S>Xd'©V 

-XIBS, E«2 6 4ttX>f -^^>yh7>2^X^r©K 

$fc. 2 6 5«mfiSfOiai K-7>-:;'x 
d?©y-xBe^ (m^miSiSfctB^-r-5) . 2 e 6«m 

[0 07 3) y^tc, 05 (B) tCiJ^-rJ:-5tC/Oi;2 6 
7 -5. i' 2 6 7 ti 1 0 0 — 4 0 0 n m©^ 

C©>'^•>i'2 6 7ttiiM<!;iIi^i©ra 

S2 5 9©^(cia«ten^ct,^j:^«c-r.5ge^t*4. 

[0074) <t*J. >'^•>i^ 2 6 7 (J*a^M-C*«>/c«>, 

/•?>4'2 6 7©ttl4i?c«>^)S*«:*-d<>s&T<># 

^^WWf-SCidJ-Cti, -e©l#^. /Oi'26 7 
«c5«S)S®®a^*i 1 x l 0»~ 1 x i 0" 
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Qm (W^I.<«1 X 1 0'- 1 X 1 O'^'Qin) ttjih 
[0 07 5 ] ^/c. ^^^2 6 7(^i7-yr<>m^^^m 

aEA®. itJi^mm. JEfifR±m (*>o<«. 3^-;i/>^ 

[0 07 7 ] ^c*5. ccrti. ELSiurj^Btch 

[0 07 8] *jlSfifi«r«. 3friE?LaA»iL.rffl:7 

tSrp>'T^> (Cu Pc) 0 nmCDi^^JC^-r 

l¥Kn^5f*jKT5>cr)MTDATA^2 0nm. mC 
<'^^mr^>m<Dlt^X'$>^a-NPD^l Onm 

^MTDATAia-NPD<t02Br?g^Sn-S«Jg 

[007 9] ]Enmmm^jfmr^m^(>c{t. a^<^ 

[008 0 ] rj:^. ]Enmmm\t. mwiom^^mms 
^xmf&ri>ctff^xt^f)K JEJimmm±f^<Dmm 
2 0-1 0Dnmiia*s»$u<. a®-r^>JicDis 

[0 08 1 ] $e)tC^3feB<hLrCBP<!: I r (pp 
y) ,**a^ftJCJ:0 2 Onm(3D/13CCfiS®-r-5. « 

ytm^mfSLbfci^v. ^^-ji^':/uv=^>^mtoxBc 
P^rlOnm. m^mmmtiyXTJV^^ ^ 0^ hmt^ 

(A 1 q,) «r4 OnmOil^^CJ^^-r^. 

[0 0 8 2 ] ccr«. ^feCD^^^-TEL® 

y^hgf*: (Ai q,) , ^lyV^yv y^h 
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•J'^Am <B e Bq ) ^fflc^^cifcr-^^o S 
6CC{3:. T>»l/5^y 'J ^ (A 1 q,) cc^v»;> 

6 P^-r ^ V K ><*: o/c«f4^ h t orfflc^ 

[0 08 3 ] $ ?S^fe(D^7t^^-rE LJi^ffJ^r 
hm^l^kt. Eum (Eu (DCM) 3 (Ph e n) 

cDffeccT^u^ + ^y ^ Mg(* (A 1 q^) «:dcm- 1 

10 [0 08 4] */c. «fe<D^^7j^-rELB^JK^€> 
^l^\t. >^X^y;H|^^-C^^DPVB i Offetc. 
TV^^^>jfc^^?:ie{4T-iCf#-3>^SIgf*SO'D P V B 

[0 08 5] *^H^*SI^^^±-C. m^^. .TS^fe. » 
feSC/^feOELB^flJ^^-tt-SW^CC^. feLhCCTj^O 

y hit^%t^n}iA{cm^^t>M:Xm^^hCtifiX^ 

[0 086] /jS^fe. *feSC;^«^fe(DE LS^^ 

^ c i « < . -eoffe<Dfe*®ffeft^^*D#r jg^-r -6 

[0087] ELI1268 ^J&fSLVtch. f±*KIS<D/J% 
^C^^mM7i>^6^'cC^^S2 6 9 «:3 0 0 n m<3!>/13{C?g 

«8^^<7>i;KfcU<ti2S^icBI'r^7E:S^3'-l Ift^tc 

XVX. ^r-JHi'^A (Yb) fpf^rj:^^mi^:^mK^h 

®) 2 5 9, ELB2 6 8*Jj:iyfKS2 6 9^^0EL 
^T2 7 0:?&5^fiS3tl'2>. 
[00881 P^e2 6 9 ^m^Vfc^. E L^^- 

2 7 0 *^^(CS ^X^t^ ->-^-5^ 3 >M2 7 

\^m^^ct\tmnxh^. >'^•-^>^-<-t^^>]g2 7 

[0 08 91 C(D^. tfJ^l^yiyCOm^^m^^^^i^^- 
LC {^^^r^:yY'7'<^tf-^^:y) S^fflt^^Cili 

w^ar A -2>. D L c e> 1 0 0 •cwTossffi 

ffl*C^^ffir*^/ca?>. j8«»t4cr>fic>ELji2 6 8<D 

«S^Cc*fT'6:/n-^+>y?a^;&^<. ELB268 
<I>K<t^W$<JT5Ci^t6-C*'&o "tOfctb. CODS 
50 6C«i<#ijtXg«:?f^raK:ELB2 6 8)&5Kltr^iC^ 
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[0 09 0] ^^cc. 'j^rj:<^hmmm^mts^^(.cm 
«2 0 1 (hu<fttTmm2 0 2) ±(^. u-Mi (m 

[ 0 0 9 1 ] $/c. mm2 7 3 ccERSjam^wr^JBs® 10 

[0 09 2 ] C curias (B) kl^-Tct^^jctaSO^ 

^^mf>^%^r^o rj:i5. ^ 2 6 7 ^mj&ofcm. 20 

[0 09 3] C^l/T. Sffi2 0 \±.^n^^^)VmV 

^>i^X^60 1. p^'»'^>'U^h^>i>X^6 0 2. 

[0 09 4] C(Oi^liIiilpIK(JS*lpIK<hLrn^i' 

6 0 2 <*: ^tHttWtCffl^^fc-tiytCMO S |D|8S*^t^. 
^/c. ia^SB«;^-r-y^>^h^>ix;^:Sr6 0 3*Jj:af 

[0 09 5] CC*'C<Z>iJJ&Xg"Ci£>SiL^/c7* h U 40 

[0 09 6] $e>CC. H4 (A) *fflt^T3i^L/c<l:^ 
^ C i cc J: D ^ h + -i- y TjamtclSH 

S^^. 50 
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[0097] S e>W:. E L^T^^aT-S/cfi^XDSih 

t,^rs6 (A) . (B) ^^c^ri^H^-r^o ^:j:*>\ ^sl^^ 

[0 09 8] 06 (A) E L^T(7)*4±^r^tf o 
/ct*iSI^^-r±ffi0. 136 (B) \tmQ (A) ^A- 
A' X^mmi^fdSmm-Ch^. ^MrCyn^tifcb 0 1 « 

m%u. b0 2\ty- :^mmmm^. 5 o 3 1^^'-- h m 

WMMmx^h. ^/c. 5 04«:^>'^'-«. 50 5^11^ 
1 5 0 6 «^2 i^-^WT^-So 

[0 09 9]>j:fc. 5 0 7«V-XjIiJ|gtiil5iK5 0 2R 
hffiiJIBtbliJSgS 0 SCcA;^^^!^^-^^^^!!^^ 

3nri^^j:C^;&^ C<Z>FPCCcti:7 »;>hffi||SS (P 

WB) *5gj(om:fe>nriirfcm^ 
[0100] :>:tc. Ka«^tcoc>rS6 (B) 
xmmr^. s«2 0 1 (z>±:&^«jii*sP5 ok 

XWIgttlHlSSS 0 2 *5ff5^Snr fcD . iB^SPS 0 1 \t 
h ^ ^ 6 0 4 i ^co F u >f >cc^fi^ 

icgiKs n/ciii^s 2 5 9 ^^tsmm>mmi^ 

*/c. V-;^ffliJ|gJS&llK5 0 2«n^i':^>i!/ 

Mh^>>^X:S?6 0 1 «»:p^^^;UMh^>i;^Xi>6 0 
2<?:^ffl;^^tD-ti/cCMOS[5I^ (05 (B)#ffg) >^ 

ffli^r?fj^$n€>o ^^c^cj. a®2 o i ccm® (ftae^ 

[0101] mmmm25 9{tELm^<DmmtLxm 
tfe-r^o */c. m^mm2 5 9<om^(tC{t^^>^2e7 

ff^mfSL^ti. H^«®2 5 9±{CttEL®2 6 8*5cl:?yf 
EL^^C7)B^2 6 9*5^^$n'2>o P^2 6 9«:^iii 

mi^^^moismtLxhWimu. mmwssib0 7^m^ 

LrFPC5 0 8w:mf\W(cS^$nrc>-So 3 6k:. 

iii^gp5 0 iRLf-j-7.mmm]Bim5 0 2(^^tti^m 

'f'{t^Xy^yiy-<-iy3>m2 7 I X^t>tlX{.>^. 
[0102] ^fc. m 1 ^-;Utt5 0 5(,C^K>iJ^^-tt 
5 0 4*5Bi9^to3tlTC>4o ft*5. :i^;/^•-*^5 0 4<!: 

-eur. 0K>WW**5 0 5<DrtiBlCC«^^2 7 
33«r$?&fiSS*ari>-5>. » 1 S^-jW5 0 5 {i*^ 

CC. ^2 7 3<DrtSP(CRSi8!i**t>->ejM-^K^I:B5± 

[0103] ^'cC^d. :^>'N'-«5 0 4 commit <i:lfMm(C 

:^7'-'-K>M) 5 0 9a, 5 0 9b?: 2'-3 0 nni<D/13CC 

[0 104] fJ^^-USOA^^Lfc^. mi 
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0 5 tmcm^=^mi^i>c i*«-c#s. 

[0105] l':JL±<DJ:^fJ:mm-CELmiF-^mA-r?>C 

[0 1 0 6 J Jifc. 06 (A) . (B) (C^L/c<t^ 
cc. 15)— cDS«±«:iii^SP*jJ:c;|gl&ll8S«rWl/FPC lo 

[0107] itfc. *3IJfeW?rllJfeU-Cf1fK$n/c^5fe 

(0 1 09] 07 (A) «. EL^^a<D«^«:^r. 20 

*'6^t^P©@±{ciE7Lf8i^S<t L-C a - N P D«r^«^ 
(C J: 0 . 4 0 n m<ommvm^ti, ■e-©±{C3%56B* 
?eRS^5^7fe*t*2fi h F^t^^-C*-S 1 r 

(ppy) ,tCBP^^mmmiCJ^>)2 0nmicWiM 
fi>. 3e.«:^5eS±«:«^«JilH<!:CTBCP?:l 0 
nm. A 1 q3^Sr4 0 nm. "^ti^tmmmiCJii'Ojm. 

f^e<!:0rYb?r4 0 0nm©ilil(C^g^.5 
Ct{Cj:>3EL5g^a*!SJf5fiX3*l€.. ^f*j. ELJg^-a 
tcj:»)»?,ti^.^», h y^Usr h^b^i^tcjrSHS 30 

(0 1 10] 07 (B)tt, EL^Tb®«l^?r7j^t-. 

?:2 0nm. jEAfSiHlli L/rMTDATA?:2 0 n 
m. a-NPD*-l Onm. iE-ti-?la^a£{C<fcOJBtaE 

l^v ha^i^-C^iA I q,?r^«a«:J:»J 5 0 nmfc 

-ei/r. (i{eiLrYb^4 0 0nm©«;i 
«:||«-rSCi«:J:»)EL5g^b*9B(S3n4. «t*J. 40 
EL^^b{c<^:»3^i6nS^». e^^i'Uir Kt^ift 

[0 1 1 1] 07 (C) ». EL3R^c©«l^*^r. 

Aie>&*B&t(CiE7L^ai®i Ur. a-NPD*50 

«ffi{Cj;»5 5 0nm«:^-r^. -eLr, ^ffiiUrY 
b * 4 0 0 n m©MiS«c^.«-r 4 C i tc J: 0 E L^^- c 
*JglSJir*. Jtcfc. ELjR^F•c^Ci^)^f^n4^tt. 50 



4#ig2 0 02 - 1 5 1 269 
18 

[0 1 1 2 ] 07 (D) «. E L^T-d©18s£^iST. 

r * -S P E D O T «: ;^ f > a - h ffi{c J: 0 3 0 n m 
»-U>h-^U> (WTPPV-C^n-r) ^■^<D±t^Xii- 

>=i~hmix:j:*) 8 0 nm<DmmxmfSi-r?>. ^ur. 

PiStUrYb^400n mCDMilCC^^ga^rfflt^TIK 

^■ri>ctiicj^*)ELm^d'kmfS.-r^. el^ 

X, cmxfjkUtci&OELm^tmrj:^. 

[0 113] -xic. mi K.toi.^xmmi'tiELm'T-im 
T. *-r. 08 (A) icmmm&i>ciffjr^mBmmm 

f hit^m^m(^>ftE LM-T-a (CO(,»-t:». 6 OmVoi' 

©m^asstc^tor 6 0 0 ocd/ni'{>i©jSfa*sff ^n/c 

-^i^U-.' h^b^igj^rfflt^/cEL^Tb, ELSK^^ 
cRCXEL^^^dtCKl/-C». iKl3^©l-C*-52 0 0 

[0 114] S6{c. 08 (B) tctt. mssstt{c>pt-r 

■T{CfflC^fcEL^^^a*5BEg||fi5{CMt^i^?r^L./c. 3 
*>M©:Ac#t><!:C-Srtt. 7eSS©igS^-JS!j^*i«6 

[0 115] 08©t$m-C^3n/cJ:'5{c. EL^-ffC 
h{b^=&W»iC<brj:0JS!l^J:<i%3t«: 

(0 1 1 6) -ec-c. hyr^u^* Kb^*fflc>/c07 

(A) ©EL^^a(CJ:»3fie>n^>^5fe«:36K:5fc#-r 

(0 1 1 7] 09 (A) iCtt. 07 (A) Xml^tc<DiL 
PICEL^^-a^^-r. -ei/T, 09 (B) CC», EL 
sR^a©BS±{c»7 ^»a->T^>*^ffi{cj:») 2 0 

fcKOrSl Otcji^L/c*^ 010 (A) -CTK^fiiJ: 

^jSKe^tt-etilJi-gE-fbU^CJ^^-^fcdJ. 

[0 118] */c. 010 (B) m^tfi^mi^x 
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(A) Rumi 0 (B) (^^K^mcm^m^motcm<D 

CC;J<y^:t 08;itfPEDOT (poly lO 
(3,4 - ethylene dioxythiophene)) C t fcoJtg 

[0 119] -ecr\ 139 (c) X'^n^x^uEhm^ 
^f^ijL/co S9 {B)<ojEimmmx^^a-npD 

(40nm) <DKt)0«:MTDATA^2 0 nm, a- 
NPD^lOnm. ^.Sffi{c<fc 0 -en^ti^^U/Co o 

JiFBl5C4>'5 ia<DiE?L^iSa*^t:tT. 2lirBlCDHOM 

:^mmm^x\t. 09 (o <Dig^*EL^^a' tn 20 

[0 1 2 0] 09 (C) r^*rEL^^<7)^mi$tttco 
c^r. 01 iccisr. 011 (A) 09 (A) 

TE L^^a i E L^^a k:^:7 ^Di^T^^d^^J'j:^ 

JEIWLKM tuT D AT Atf^htj: ^jEimmm ^miSL^ 

^>RafM T D A T A ^^^-r ^ C i ec J: -5 E LSTOO 
[0121] 011 (B) EL^^fC^BE?: 30 

[0 122] $e)CC. 01 1 (C) (Cfci. EL^^CC^ 
( 0 1 2 3 ] «±<Djemtt. EL^^a{C»:7^aSxr* 
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*^>:&(:/MTDATA^aML/rEL^^a' ^^BJ^ST 
^C<hCcJ:D. EL^^tDiSmEEYb^^ll^^n/cCc?:^ 

[0 1 24) S^tcELJgdPa' tc*5C:r^f&^2g{co 
i^r. ?aj^^?f-^:^Co ^m\t. ^m)mm^J;:^. DC 
(iad£mij£) ^EP^DUT. cn^ON. OFFtc<J:D^ 

4>2 5 0 //s-Cfe^o 

[01251 ^JC*5. ISSfe^tCT^m-Tiifgl^ 
(Photomultiplier) ^^^L. 7fe^^itfS^Om;t?^ 

<b^aT^. -eur. ii?^cDm)E7&iOFF*>e>ON{c^ 
DStoo/cHra^>6. ^ntcii«f-r^3fe^jsg7&i i o o 

6. -entciis^-r^Tt^js^^i. ^n^r(Dioo%<D 

^»StC^Lri 0%^ri)^^i>L/c^^S?:7S'r<D 

[0126] c<om<Dm^<ou=i'^m 2 5 (ctj^-To ft 

fc. 02 5Cc4DC^r3^EParij^$n'SC[)^^^jSO[)UJ:^ 

'<:7';|:^C^/c/cd6. OFF {OV) ti^hOH (CCr« 

[O127]025CC9O %CDiSg35>^?f e>n/c^.^3^EP 
c U /c:?&i. C <DB$<7)il i^±^ffi 0 CDjSS^rB^^ 2 8m 

s-c^o/c, ft*5. *SI]te^«:*$c:*T. iiiScDUi;ti*«6 
vr*^i#. EL^^«:<i:o^iJxD^^^>=*-«*^«> 

4>1--100ms, »*L/<«1--5 0ms (DmSVm 
[0 128] 

[«i] 



9 
7 
8 
9 
10 



28 
6 

33 
Z36 
1.84 



3 
3^4 

A2 
4i)4 
4.52 



[0 12 9] ^l?J^^e>cn6cDmffCD®fflCC4c5t:r-2>j£;g 



[0 130] («fe0a3D ^:*JSt?4or^7^^:/"7h ij 
i^XS^3fe^{Cfctt-5iii^g5<3!)»f®«jS^01 2{C^ 
50 01 2CC*5C^r. 1 0 1 ltt05 (B) 
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(OmmmWh'yZyiy:^^ (TFT) 30 4. I 2{imM 

[0 13 1] c(Dt^:^mmvfit. m^cc^ytr^^ 
3fea 1 5 fecfcc/wfetc^r ^^TfeB 1 7 i h >^ 

^^mi^fc E Lm^itm^i^c^yt-r^ e l^^-c* o . lo 

[0132] fiE^(DW«{b^1?5^^36Jl<t UXmi.^^ 

[0133] vtf^i^ui)^^. ^mmmxvx^s^iiC^^r 
^mm 1 5 <b wfeic^-r^^Tics 1 1 i vx^n 20 

[0134] tj:^. :^mmmx{t. ^fetc^Tfe-r-^^pfe 
Ji 1 sscxwfetc^Tt-r-s^B 1 7 i Lr h y 30 

[0135] :XCC. *^mill&U/clt^Cc4dC^>5il 

m:r^ELm^^^t^mm mm m) > 20a. i» 

feCC^-r^EL^^^^^tfH^ (S^ (^) ) 2 0b 

(») ) 2 ocCDHo^^^Lri^'S:^^. Ci-rnfciass 

-C*^. 40 
[0 1 36] ai 3 (A) fcfcc>r. 2 Ui^-hie 

2 2a-2 2diV-Xi3S . 2 3a 

-2 3c«««E««&«-C*-S. «S6«*&S2 3«E 

oa. m&^ommz 0b^^an&mc(Dmm2 0c 

Ot>m<C>Bi^(c*5t^r«>|6jDSEE>5>5Em!3D3n^o Sto 

[0137] ^/c. 2 4a-'24di;^^ h5> 
iy:^^X$>*). CCXlitn^^4^JVMh'^>iy:^^xm 
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[0 138] 2 5a--2 5d3:mi«**J®h^>>^;^ 

^X$>K>. y- h«X-r >5^>i^'h^>i>>^a?2 43- 
2 4 cOC^riaTt^Hc. v-Mtmm^i&B2 3 a- 2 3 c 
<Dlim;!pCC. FU^>WEL^^2 6a-2 ecOl^r 
ti;!)HCg[^$n'5. 2 7 3—2 7c«n>x>lfr 

*>0. S^mS£«*&^2 5a-2 5c(Dy>- hCCHlJP^n 
^mEE^<S}*-r^« r3>'7=>-9-2 7a-'2 7c«S" 

[0139] H 1 3 (A) X^tn^ ^)imh ^ 

\yl>:K^iPhU:h7. ^ v^l^if h 2 4 3-^2 

b^>t^;^^2 5 3-^2 5c?:^C:r/ct^*iSOrii^3&^. 
SI 3 (B) CCiS^Ji-JCC. mm iB) 3 Oa. i®^ 
m) SObh J:zmm 3 0 cCO&^(,c. p^^^ 

8 a-- 2 8 c:te cfc n ^ ^ ; h ^ > >^ ^ 35p e> ^ m 
W^m h^>i^;^^>29a--29 c*a:t:f ^ C i oJtBr 

[0 14 0] 3e>«:. SI 3 (A) . (B) Tii— OCT) 

J: 5 fiCm^^i:>i±xmiX fe«:b>5:l^ 
[0141] *Slig«?9rti. E LmT2 6 
(OELM'T-Xi}*). ELm^2ed)m^^ELm 

^/c. ELS^2 6b;J>5^fe^7e:CDEL^ 

[0142] C^Lr h y hit^t^^>^Uy 
hit^^^l^^lf^CtXE Lm^2 6 a--2 6 c<Dtt 

r^ms.^'r^xm— ( i ovt^r. i?f*i/<«3-i o 

?:c^?^^:F«pL« 3VfcO<«5V ^ C i s^Xr* 

[01431 *JIJfiCTCD««E«. IIJfi«?ll Sfc 

«sei2(Dc>m<D«^i«>ffl;5f^toifr^jrr^ 
[0144] ciDS6W4 } yms&mx{t. mmui$^v 

[0145] **lfe09<DJ^3fe^gCD»T®«J§*a 1 4 (C 

(B) <Dmmm&tmcxi>^fcit>. ccx\msL^.<D 
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[0146] :^^mmvitt. mb (B) <Op^^' 

(0 147) */c. 'Sfig*(l^h^>t?X^ 1 2 0 2(DK 
-SPiS 1 2 0 4. Zy-<-ly b >Jg 1 2 0 5)&^^t:t 6 10 

2]K^ii-r57c^^^tf^SK'c?{jfiS$n^;&\ ^-AcC< 

[0148] ^i^c. *llfi5pjr'ffll>'5n^-r4^;l/Sh^ 

[0149] C cxmm(oM^^fS.^m 1 5 ^^-To 

SI 3 <5:IaI— (D??^*«U/ca5»tCOCir(3:Sl 3 

[0 1 5 0] 01 SWl^-rOi^tC. ®^ (55^) 3 5a. 
Pi^ m) 3 5 b. mm (W) 3 5c<0^^(.cm^^tlfc 
X-Y ';'^>^^h^>>^;^^2 4a-'2 4c*5<J:0'mifeSIJai 
h^>5^;^373 6a--3 6c«. T^T n ^ h -7 

[0151] **Sfi«^co«^CC cfctitf. SIJSt?« 1 (D^Tfe 

[0152] rj:^. :^ms^m<Dmm:iimmm i --mmm 
[0153] ciii6F95 ) ^mmxit. mmsi^i^^c^ 

^>S/>;i5r 14 0 1 *5^C/p^-f^^l/Sh^>t^X^ 1 
4 0 2'CJgfi£3ti^PMOSlHlKT'?B^$n. Mf^S^ff^ 

-5>miS$i|®h^>>^X^l 40 4*WL/rCi^« tji^. 
p^i'^>»bSh^>>?:^^ 1 4 0 lODSttlitt. y-x 50 
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Mi^4 1. KU>f>Ml|c4 2. LDD^1^4 3a. 4 3b 

p^-t-^;l/^h^>>^X^ 1 4 0 2. X-Y ->^^>:5^h^ 
>5/X^1 40 3. mSS$tJ®Ih^>>^>^i7 1 4 04fc|5l 

[0 155] CCr:*iy6t?f|(Dp^t'^>»l/^h^>i^;^ 

^(o^iMK^Xe^xmii^mK^xmrn-t^. **r. 
*Kg09i<oSB&xficcseor03 <B) (DXg^r^T. 

[0156] ^'X^. h 2 1 1 a~ 2 1 1 e^fflc^r 

^2<D^m]^;:^^6^j:-2>m®2 12-21 6^flJ^-r^o 

-ei/T. ui^x h 2 1 1 8^-2 1 1 Qi6^um2<ommm 

ii^hfJi^mmZ 1 2 — 2 1 6^-7X^«hLTSft8^CDl 

^ijnU. 1 X 1 0'*- 1 X 1 0'*atans/cni'(7>TgJg-e^ 
n>^^tf0.i^ (felT. P^^^^M1|5 (a) iC^^) 
3 0 1-3 Og^Jg^T-S (01 7 (A) ) o 
[0157] :>:CC. bzPX h 2 1 1 a-2 1 1 e^ffll^r 
l^2CD^^M^^nc-2>mS2 1 2-2 1 6*03 (E) 

mS3 1 0-3 1 4^^^^-r^ m\ 7 (B) ) o 
[0158] X^C^ h 2 1 1 a- 2 1 1 e*> iC/H 

2<oy-h^g3 1 0 — 3 I 4^^::K^tLXmi(Om 
mjg2O9*03 (D) tmm<03Ly^:y^^'C:cy 

^ly^v. m\(o¥- hses 1 5-3 1 Q^misrt 

[0 159]-eLr. USPX h 2 1 1 a-2 1 1 e*5<l:af 
%2(D'f- hm@3 1 0-3 1 4^-7 7.^ Li^xmVm. 

StcaSSnU. 1 X 1 0'»- 1 X 1 O^'atoms/on' (ft^ 
WCC«1 X 1 0*'- 1 X 1 0"'atoms/cnf ) CDiSS-CtK 
(tiT. p^:T^««3®^ (b) iC^^) 
3 2 0-3 2 9*fl5^-rS (SI 7 (C) ) o 
[0 160] C:CDf^CDXfl«^Jfi09lCD04 (C) J^K 
(Z)X!i^S£;iiim>o Ja±<Ocfc^>^j:XgCcJ:0ai ecc 

[0 16 1] ifc. :^mmmxmi^ip9'^:^)vmh'y 
*or*>ftc*o m^ir$*)i^iixm^^t>itxm 

[ 0 1 6 2 ) c crili^cD@lS«^*S 1 8 cc^^. 

a 1 3 <0??^*^* U/c^«:oCi-C«H 1 3 

[0 163 101 sdc^sr^^i^c. mm (m 50 a. 

lii^ m) 5 0 b. (») 5 OcCDS^tcSC:f6n/c 
X>f •:^^>y h^>S^X^5 1 a-S 1 c^J:^9mMm 
h^>>?X:$?5 2a-5 2c«^^rp^i'^->USSh^> 

[01641 *||*t0«<D«SEtC<fcn«, HlfiF! 1 (Dffepfe 
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Jlg<7)M^X|i(C:tet^r 10(7) h ')V^'7V IH 

[ 0 1 6 5 ] $:^WOlS^tiSISfe^ 1 
4 CDl^rncD^^i *>ffi-J?^^t>i±T^ifet- C <!: :05pjfig 

[0 166] im^m^^^^m<or^y'^^'7V^)^ 

^.^(Omt^Wit. ^^i^aT-ibrMOS (Metal Ox 
ide Semiconductor) F "7 >i^X C <!: feT^ 

[0167] /cC46\ *ll;te«?!lK:*5t:rs^»^TtWcD 
[0 168] cll*feWI7D ||iSCTiK:4c5Cir. aecc^ 

-So C<DJ:^3^il^. 9 (A) OJ:^K:3^ 20 

[0 1 6 9 ] 0 I 9 (A) tc^-r-^ev^^-^l/^i, T^f- 

^:/-vhy^;?:Sffi6 0 (la^gps K ieS6 2a. 6 
2b^^O) JCFPC6 3:;&5g5(f)«tt6n. -eOFPC 
6 3 ^/M/X :7- »; > h 6 4 ;5^BX ^3 C:r e>nTC i 
^„ CC'C>''y>hi5^S6 4(7)t5tB:/n->^^a401 

9 (B) (c^x-To 

[O17O]019 (B) fC7T^TJ:^CC. :7*U> hge^ 

56 4cDP*ig|5CC«^-rj:<<bfcI/04<-h (A;^?4>U< 
(iffi:t?SI5itCi^) 6 5, 6 8. y-:^WJIittigffi6 6 30 

[0171] C<DJ:^tC. S«ffi«c®*SP:iJ^^JsE^ti/c 
(DP PC*/M.r|gttlpigS<b L/TCDStg^rWr-S >^'y > 

[0 17 2]*/c. 02 0 (A) CCir:-r^t^A-Mi, 
|gainI8Si^)i®^j|§7 0 (iii^SP7K v->^flrj|K 40 
tmi^ll. y-HIfJig«J@[B7 3, ^7 2a. 7 3a 
*^0) JCFPC7 4*^0<^t:f6n. ^CDFPC7 4 
*:/Myr:7*y>hiBSS7 5;&5mom:fe>nrt>-5. c 
cr :/y > hiB««7 5<D«figyn 5. ^0*02 0 

(B) OC^To 

[0 17 3]H20 (B){c^Ti^CC. :/y>hffi« 

57 5<DF*ggptc:^i^i>;^c< <h«> I /0^i<- h 7 6. 7 9, 
3> h p-jbg|S7 7 i I Qt(^WM^tCC\.^ 

^c*5, ccr»^'tuS67 83&si9:t:r6nrt^-5;&^ 
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[0174] CCOJ: ^tc, S«®tcMi^gP46'J:c/lgttig 

^nmfS. ^ n/clE«)IeI^rtMM^3^^^CC =2 > h D - 

[0 17 5] immms^ :^^m^mm.\yxmjSL^titc 

^?fe^g (IISfe^39Cc^U/cfl5ScD^>^^-;bfc^O) 
m^^^ (-^:^W;^ri>e:x^.^, Ig^ 

M^'-A^i/ci^m^-s^) . t^mmi^^m^fcm^n 

2 K s 2 2 Cc^-To 

[0176]E21 (A) ^^ij^^g-C^O. M(*20 
0 1 , 3t^^2 0 0 2. ^^gP2 00 3 «r^t?. 
<0^3te^gtS^^g|52 0 0 3 icm^^^ Ct:fy^X^^^ m 

^gp 2 0 0 3 E L m'f-^ m ly fcmtmm^mi. > 

[0 1 7 7 ] 02 1 (B) \X\fi^:^tiji'yX^n. 
2 1 0 K mmU^ 10 2, ^?^A:^g|S2 103. 
X >f ^ 2 1 0 4 , 7" y - 2 1 0 5 . §lfegP2 1 0 
e^gtj'. :*^?8<D^7lc:Sg«^^2 1 0 2(Cfflli-& 

[0 1 7 8 ] 02 1 (C) »T'>?^Jl^:^7^5r*>0. * 
i*2 20 1, ^^2 2 0 2, SK^2 2 0 3, m^T^ 
^ > ^ 2 2 0 4 , ^^BjCO^^a U < {iiSS 

^KgJi^7RSB2 2 0 2{CfflC>5C ii^-C*-^. 

[O179]021 (D) (ifEil^i«»^<i^/cili^W^ 
(*(*W«:«DVDW*J?g) *f*23 0 

1. iB«^i««f (CD. LDt^/c«DVD^) 2302. 
J»fpX>r ';'^2 3 0 3. (a) 2 3 04, 

( b ) 2 3 0 5 ^$tf o ( a ) \X^t Urili^tS 

fR«:a*L. (b) \X^t,\jX^^m&m7rs't 

^ffi. *^i!g©^$ia« C ti h^TTs^ ( a ) . ( b ) 

-So 

[01801021 {E) z:ily\^ 
^-t^r-C^D. *:tt2 4 0 1. ^.^2 4 0 2. S«gP 
24 03. aifpX>r !y^2 4 0 4. ^^y;^nt7 h2 4 
0 5 ^^t?o *:%0«(^^^gli^a52 4 0 2 Ccmi^ 

y y ^ y ^mSit u/cieiij«(*{ctf«* 
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[0 18nS2 1 (F) «.'^•-V:^;^3>t•^-^^■C 
abO. *«:2 5 0 1. gflJ2 5 0 2. ^inSU2 5 0 3. 

K 2 5 0 4 ?r^t?. 
2 5 0 3CC^l^*C<«:*5-C^e. 

[0182] s/c, iiammsMiJ'Oaf-^'.^' h-^'C 
ATv {ir-yjiT-ui^} rj:^(omTmm^m^mcx 

10 1 8 3 ) */c, ^^SIg»^7feU-Cl>^aS^*im:^J 
«rm»-r ^ /cJ?>. ^7E;gp»*ie:'3ii>nc < J: e> tCtSfR 

[0 1 84 ] ^22 (A) «Ji^«iS-C*D. *(*2 6 

0 1 . ^^W:^gp2 6 0 2. W?»A:^SP2 6 03. m.m 
a»2604. aifTPX>f :7?-2605. T>7=•:^2606 20 

?:#tj. -^mn(o^%i^m.\t.Wr^U2 a o 4 (c-rfflc^-s 
cijasffljfes, ^aJ2 6 0 4»iife®ws{ce 

[01851022 (B) hmm^m-C^i>i)h 02 2 
(A) ilJM^cO. --:>5T0©5''f7--C*-5. :$:«:2 6 

1 1 . ^^tt:/3S|52 6 1 2. §^A*Se2 6 1 3 . «^ 

gPa 2 6 1 4, ^fn^h 2 6 15. T>f■:^2 6 1 6^ 

^tf. «c4s. c<o^ ><v'<oimm%mkt. m'^F^-iv^ 

ijCOm^S^icmZZ (C) . (D). (E) t^iS-TJc-^ 

-SCtfc^cS. ^jrte. *l%?g©^7lc^g«*^a 2 6 
14X«. a^^b 2 6 1 5K:-Cffll»6C iAit?*^. 
CO 186] 02 2 (B) (CTFLfc^^mSKDlS^. « 
ii^«:fflt»fclS3i^g{CCMOS|5|SS-C-b>1>- (CMO 

CO 18 7] 3 »f¥;^-f f ^2 6 0 5*figfflO-C 

Ifc. «<tl//c^«:a7n^2 6 0 4<i[)i^g^&±lf. jig^i 
»aiS?rTlf ^ C i tc J: «>firiam:^)fb-r €. C i *s 
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c n 6 i T ^bflJiS-C * r t ^ 
[O188J022 (F) tJ^SH^gg. m^t^ffJiClt 
^tSffl^-T^-/ *-C*)»). 2t:(*2 6 2 1. «iSg|J2 6 2 
2 . ^fpy; 'C-^5'2623. 2624 ^StJ. :^mi<0 
^ilS{J^^i^S!52 6 2 2(crffll^-SCi*iai*-5. * 

6 2 2»^fe(DW,^K:efe©5:^%a^i^-r^Ci-C?g!t 

[0190] JWiOltK. *iaig(DSffli5H«€ito-Cj2: 
^. */c. **:tePd©mMaR«*6it«ll~ll«fiei)8«: 

[0 19 1] cmmm9:immmixii. h^>jxx^r 
(«T. T F T i^fv-r ) h f yy- 

■SiS^«CotiriS?«L./cAS. :*^H^»TFT«jS{c|®5E 
$tlSfe©r»^tl>©-C. 02 3{C7K-rJ:5CC;J<hA-y 
-hSTFT (f^&^CC»iMXif;^;^TFT) ^^fflt^r 
^L-Cfc^tji^ct^, jM;^i'**STFT«Jnf6l;a 

[0 19 2] AjJb. 02 3 <A) it. :^hJ^y-hmT 
FT?:ffll^/c^7fe^g<D{^l3(C*!t^r. JK^Sn/cE L 

^i^^-;uco±ci0-c*-&, y-;^(liJ|gi6|5l8S3 o o 
1. y-H9MlbPlg3 0 0 2Siyqii3RgB3 0 0 3*i?^ 

j^^nrt^^. 023 (A) (cfct^-c, x-x' 

X^^S:im-ofc^^<Dm^^3 0 0 3<Dmma 3 0 
O4©»rffi0*02 3 (B) tcS^-T. 
[O193]023 (B) -Cti. BgRTFTO-^^^SS 
*lJiaiTFT(Col>-c©;?>UiHJ^-S. 3 0 11 {JSfe-C* 
0. 30 1 2«T«6i'a:'5^ja (JiiT. TiftMit* 

^) -c**. ««3o 1 1 icxim^mm. trnm 

CO 1 94] Sfc. Tiaig3 0 1 2»!^{CDlit,^^>% 

1 2it/r«. ^ (i/>;3>) ^r^tfite^j^^fflc^n 
«A<.^. rj:is. :;$:mmmicis\.^x fmM^^tsmmmj 

mitmrnm (S i OxNy : x. y«fiE.#.©^Sfc. Xrik 

sni) tji^mmicMLxwm^L<imm^mm(om 
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[0195] 3013 iitm^mmT f tt-^ o . p ^ 

i-^ol^STFTr^^^^n. iiiSfirfaiTFT^>n^-t'4^ 

;b^TFTrB^^ta-6^iSr^'E>c<h3&^»^Lc^o b 
FT<?:miS$»J®TFT(i. n ^ ^;l/MT F T-C4> p ^ 
[0 1 9 6] ^iSSOaiTFTS 0 1 V-:^«J|c3 lO 
0 1 6^^0rStt®i. <Ir*-h^Jfi3 0 1 7 
ffi^3 0 2 O^O^CC F U-r >ffi^3 0 2 1 ^^LX^fS. 

^ti^o :^mmm^^i^xm^mmT F T 3 0 i 3«n 

^i.^;l.MTFTr^^o 

[0 197] tfc. ^^v^^^TFTQ^i^U^^mM 

\tmmmwTFT3o i 3(7)y- hm@3 o i socs^ 

TFT3 0 1 3<D^'- hmms 0 1 8«X-Y 5r^>yT 20 
mg3 0 1 8»S^>^iUy- h«jS<5:3^ot:Ci^:!&^ v 

3 0 1 3cDy--xge^3 0 2o«ms£^^ 

[0 19 8] miS$fJiaiTFT3 0 1 3»ELST-tcaA 

<^)mife3J^^iStl'2»o "^(Ofc^. (W) 
^:y^TFT(0^^^)\^mj^^h^^<Wmri>Ctifi 30 
»^Hr^ ^/c, ^SS*»J®ITFT3 0 \3(iC^^\rjiW^ 
f)^m.^rj:\,^X^^. ^^^}\^^ (L) «S2?>ccStt'r^ 

A (Jf*L/<«l-l. 5/iA) iA^-SJi^^-r-So 
[0 19 9] 3 6tC. mfigl*lJfflIT F T 3 0 1 3<0^m 

tt50--100nm. 3 e>CC»a^ U < {i:6 0^-8 0 n 
m) C<bCcj:or. TFTO^^t*fflI^r^>J:C^ 
[0200]-ei/r. mijfe*9®TFT3 0 1 3CD0^ 

^isM^iiugs 0 1 9i^iim2msiftmm: mm 40 

if-T) t^m^^tl. ^^J®TFT3 0 1 3immfi^K: 
«)KSn/cil^mS3 0 2 33&i?B^^ti4o *llJte0«r 
#m]S3^6^^ai^ii3 0 2 3;^ELlR'f6[>^S 

[ 0 2 0 1 ] :a»WtC«. r)\^^:^^M.tV9'0J^<O^ 
SW*<Dl»ifel/<«2»E{C@IT/57C 

[0 2 0 2] -eur. iiism@3 0 1 3*i?^^3n/ctt 

CC. »3ara«S»K3 0 2 4)&^«SEStl'5o UiS. C<D 50 
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[0 20 3] -^^(^ELm3 0 2 5mm^tl^. 

mzs (B) ^{t. wioELm^^BfS.^ti^mmn 

[0204 ] :^m^m^^^^^ E Lmu. ni^SEAmt 
ut:Aiq3. m^mmm tux EC Pimi.\ 

iUrCBPCC I r (ppy) 3 ^ h' -y^:$ ^fch<D^ 
ffll>/c. ^^(^JEKW^tLXa-NPD^mi^^XB 

^3 if /Co 

[0 20 5 ] :^CCEL;i(D±OC«. i§0J^^M*^6^^ 

mm3 0 2 ei)mf&^ri^o cntc^o. el^^so 

2 7*5jB,$^n^. /cc*5. :^mm(Dm^. mmmmm 
tLxmit'<>z^'^i.tmit>^xt<Dit^^i>o<\t. 

[0206] ^f^iicmm±.^mmintf^hti:^^^^yu-< 
m&^m'^^Ei.^iy^-jv^MfSs^ctt^x^h. 

[0 20 7] igX3?:^'§2TFT{iXfllS?&5F 
[0208] >^j:4d. *S|]teFflCD«^tt. UteFi 1 -USS 

[0 20 9] immm\o^ ^^x^c-^mmx\x. mm^ 
^sRAu^mx-r^m^^^Ki^xmrntr^, 02 4(c 
iii^3 1 0 4ojfc^a*^-ro 02 4k::foc^r. 310 
5«;j^-Y -^^^^^TFTr^^o :^^>^TFT3 

lOBcDy-hmffitt. y-Fm^^A;^^^^-^ 

(Gl-Gn) O^-^^Ol o-C^^y-* hft^3 
1 06tC^^^nrt^^o ^^>^TFT3 1 O 5 

V-Xfi^« (S l-Sn) (D^^CDlo-CiiV-X 
m-^^3 10 7CC. i>'?-':^f}^SRAU3 \ OSCDKti 

WRs^^nrc^^p SRAM3 1 0 Q(omt>m{t.mm. 
$iiaiTFT3 1 0 9c[>y-F^icSi^$tirc>-s. 

[0210] ^/c. mS£**JWTFT3 1 0 90y-XM 

mt^i^A >M««. ( V 1 - V n ) 

<oior*'5>«Sfefit|&S3 1 1 otcs^sn. fe^— 

«E L^^ 3 1 1 1 iCg^^n-So 

(0 2 1 1 ] EL^^3 1 1 wt^tmmt. m^t 
^t(om^m^htifcEi.mttf>htsi^. m^fj^m^ 

3 1 0 9<DV-XS«*/c»FU^>««i««Lrc* 
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[0 2 1 2 ] SRAM 3 1 0 8 « P 5^ i-^-'l'ST F T i 
n^ + *;bSTFT*2o-roWLr*5»). p^^^iV 
9iT FT (DV-:^mMiiMMEE&](OV 6 dhlC. n^-f 
*il'MTFT(DV-;^^J^«<SmjiffiiJCDV s stC. ^tl 
■^tlW^StiXl,^i>. lo©p^ + *Jl/STFTi lo 
CDng'i'4^Jl'STFTi*5^K:/SorfcO. locDSR 
AMO^tCp^+^^l-MTFTin^^f* >>UMT F T t 
©«3&i2ffl»l5f -SCitC^Ji. 10 

[0213] $tc. )tHctj:-,tcp=^i'^J\^mTFTtn 

•5. ^L/r5i>K:. — :^©i=t{cAj:->-ct>Sp^i'^jvs 
TFTSO'n^f^Jl'MTFTCDFU-OM^it'S. flfe© 
— 5?©)i*K:«Co-rt>* p ^ + *-'l'MTFTRCf n 9^1-:^ 

(V i n) AiA.SA;'3J5J-C*>0, i>^—y3<DMK.rj:-yX 
Ir^-S p 9^ 1- ^ Jl/SBliyfn 5^ 1" ^)VmT F T© K U >M 

^«ffi;'3©fi^ (V o u t ) *Jm;^5n-5W;^«-c* 
4. 

[0215] SRAMtiV i n^rfi^U, V i n *JS^ 
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5 [0130] [Embodiment 3] Fig. 12 shows a cross-sectional 
structure of a pixel portion in an active-matrix light emitting 
device of the present embodiment. In Fig. 12^ a reference 
numeral 10 denotes an insulator, 11 denotes a current control 
transistor (TFT) 604 of Fig. 5(B), 12 denotes a pixel electrode 

10 (anode) , 13 denotes a bank, 14 denotes a well-known hole 
injection layer, 15 denotes a light emitting layer that emits 
red light, 16 denotes a light emitting layer that emits green 
light, 17 denotes a light emitting layer that emits blue light, 
18 denotes a well-known electron transport layer, and 19 

15 denotes a cathode. 

[0131] In this case of the present embodiment, a triplet 
compound is used for the red light emitting layer 15 and the 
blue light emitting layer 17, while a singlet compound is used 
for the green light emitting layer 16. In other words, an EL 

20 device employing the singlet compound is an EL device that emits 
green light , while an EL device employing said triplet compound 
is an EL device that emits red light and the one that emits 
blue light . 

[0132] When a low-molecular organic compound is used for the 
25 light emitting layers, the life of the red light emitting layer 



and that of the blue light emitting layer are now shorter than 
the life of the green light emitting layer. This is because 
both the red light emitting layer and blue light emitting layer 
have lower luminous efficiency, so that an operation voltage 
5 thereof should be set to a higher value in order to obtain the 
same luminance as that of the green light emitting layer, which 
accelerates the degradation of those light emitting layers • 
[0133] In the present embodiment, however, since the triplet 
compound with higher luminous efficiency is used for the red 

10 light emitting layer 15 and blue light emitting layer 17, it 
is possible to set a uniform operation voltage while obtaining 
the same luminance as that of the green light emitting layer 
16. This prevents an extreme acceleration of degradation in 
the red light emitting layer 15 and blue light emitting layer 

15 17, and thus enables color display without any problems such 
as color shift. It is preferable to suppress the operation 
voltage to a low value also from the point of view that a margin 
of withstand voltage of transistors can be set to a low value. 
[ 0134 ] vniile such an example is shown in the present embodiment 

20 that the triplet compound is used for the red light emitting 
layer 15 and blue light emitting layer 17, the triplet compound 
may also be used for the green light emitting layer 16. 

...omitted... 
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